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Both traffic crashes and crime impose significant economic and social burdens on individuals and society through 
injury and loss of life, as well as property damage and loss. Efforts to reduce crashes and crime often result in 
competing demands for scarce public resources. Comparable and up-to-date cost data on crashes and crime 
contribute to informed decision making about allocation of these resources in important ways. As a first step, cost 
data provide information about the magnitude of the problems of crashes and crime by allowing the estimation of 
dollar losses to society. More importantly, cost data on crashes and crime are essential for providing a common 
measure for evaluating costs and benefits of various policy alternatives that compete for resources.  
 
This document is the sixth in a series of UMTRI reports that estimate the monetary and nonmonetary (quality-of-
life) costs to the state of Michigan from traffic crashes and crimes. In all six studies, cost estimates for crashes 
and crime were applied to crash and crime incident data to generate dollar losses to the state. Michigan’s crime 
experience in these studies is represented by the incidence of index crimes. Index crimes include murder, rape, 
robbery, aggravated assault, burglary, larceny, motor vehicle theft, and arson. Arson, however, is excluded from 
these studies because it is often intentionally committed against one's own property, which complicates societal 
cost estimation.  
 
The first two reports in the series (Streff & Molnar, 1990; Streff & Molnar, 1994) estimated the costs of index 
crimes and costs of traffic crashes in Michigan in 1988 and 1993, respectively. In the third report, the study 
methodology was expanded to include alcohol-involved crashes, and the third and fourth reports in this series 
(Streff & Molnar, 1999; Kostyniuk, Miller, Molnar, & Nation, 2006) provided cost estimates for index crimes, overall 
traffic crashes, and alcohol-involved crashes for Michigan in 1998 and 2005 respectively. The study methodology 
was expanded again in the fifth study (Kostyniuk, Molnar, St. Louis, Zanier, & Eby, 2011) to include 2009 cost 
estimates for teen-driver-involved crashes, as well as crash-involved motorcyclists and crash-involved 
unrestrained occupants of passenger vehicles. In all five studies, the total societal costs for traffic crashes 
exceeded those for index crimes by two or three times.  
 
In the sixth study reported here, updated cost estimates for crashes and index crimes (in 2015 dollars) were 
applied to 2015 crash and crime incidence data for Michigan to generate dollar losses to the state. In addition to 
estimating costs for overall crashes, alcohol-involved crashes, crash-involved unrestrained occupants of 
passenger vehicles, teen-driver-involved crashes, and crash-involved motorcyclists, the total costs associated 
with all parties in motorcycle crashes and also costs of crashes involving medium and large trucks with gross 




   
Estimation of Costs for Traffic Crashes and Index Crimes 
 
Methods for estimating costs of traffic crashes and index crimes are detailed in Appendix A. A brief overview is 
presented here. As with past studies in this series, costs of traffic crashes and index crimes were estimated by the 
Pacific Institute for Research and Evaluation (PIRE). Costs of both traffic crashes and index crimes were adapted 
to Michigan using state-specific medical and all-item cost of living price indices, earnings and a regional price 
adjuster. 
 
Costs of traffic crashes and index crimes are broken out into two categories in this study: (1) monetary costs and 
(2) nonmonetary quality-of-Iife costs. Monetary costs represent tangible losses that result from crimes and traffic 
crashes that define the value of resources diverted from other more productive uses. Monetary costs are 
estimated in a direct manner through empirical measurements and include medical care (including payments for 
hospitals and physician care, emergency medical transport, rehabilitation, prescriptions, allied health services, 
medical devices, nursing home care, and insurance claims processing, as well as coroner and premature burial 
costs for fatalities), future earnings (including wages, fringe benefits, and housework lost by the injured), public 
services (including initial police response and follow-up investigation, as well as emergency transport and fire 
services), adjudication and sanctioning (including costs of processing crash-related citations, costs of 
incarceration and lesser sanctions, costs of license point tracking and license suspension), and property damage 
and loss (the value of property damage and of property taken and not recovered). 
 
Monetary costs do not capture the relatively intangible value of lost quality-of-life that results from death and injury 
and includes costs associated with pain, suffering, and other losses. In the case of death, victims are deprived of 
their entire remaining lifespan. In the case of serious injury, the impact on the lives of victims can involve 
extended or lifelong impairment or physical pain, which can interfere with even the most basic functions of living. 
For crime, these values come from jury awards for pain, suffering, and lost quality-of-life due to physical injuries 
and fear. For murders and traffic crashes, these values are computed from the amount that people routinely 
spend (in dollars or time) to reduce their risk of death and injury. It should be noted that the quality-of-life costs in 
this report are much higher than those used in previous reports in this series. In 2013, the National Highway 
Traffic Safety Administration (NHTSA) almost doubled the quality-of-life values used in previous highway safety 
analyses conducted by federal and state governments. The Office of the Secretary of the U.S. Department of 
Transportation (DOT) directed all DOT staff and fund recipients to use the new values (Trottenberg & Rifkin, 
2013). Accordingly, the cost analysis in this report used the quality-of-life values based on DOT guidance for 2015 
(Thomson & Monje, 2015). The estimates for quality-of-life for crime victims were updated to use the same 




Estimation of Incidents of Traffic Crashes and Index Crimes 
 
Data on motor vehicle crashes in Michigan in 2015, recorded in the Michigan Motor-Vehicle Crash file, were 
broken out by county (UMTRI, 2016). Records were obtained for all crashes reported to local or state police 
agencies in 2015, with injury severity coded according to the KABCO injury severity scale. K-level (fatal) injuries 
are injuries caused by the crash that result in death within 90 days of the incident. A-level (serious) injuries are 
incapacitating injuries that prevent injured persons from walking, driving, or normally continuing activities they 
were capable of performing prior to the injury. B-level (moderate) injuries include non-incapacitating injuries that 
are evident to observers at the scene of the crash. C-level (minor) injuries are possible injuries reported or 
claimed that are not fatal, incapacitating, or non-incapacitating injuries evident to observers. O-level (no injury) 
refers to property-damage-only incidents in which no occupants were injured. Alcohol-involved crashes were 
identified as those in which the reporting officer checked the alcohol box on the crash report form (based on the 
police officer’s opinion that the driver had been drinking). Crashes involving medium and heavy trucks were 
identified as those in the Michigan Motor-Vehicle Crash file with supplementary truck data that involved trucks 
with GVW greater than 10,000 lb.  
 
Data on incidence of index crimes were obtained from Offenses by Agency/County tabulated in 2015 Crime Data 
and Statistics (Michigan State Police, 2015). Index crimes used in the analyses include murder, rape, robbery, 
aggravated assault, burglary, larceny, and motor vehicle theft. The specific offenses included in each of these 
index crimes categories can be found in Appendix B. As noted earlier, the index crime of arson was excluded 
from the analyses because it is often intentionally committed against one's own property, which complicates 
societal cost estimation.  
 
Estimation of Dollar Losses to the State of Michigan from Traffic Crashes and Index Crimes 
 
Cost estimates for traffic crashes and index crimes were applied to 2015 Michigan crash and index crime 
incidence data to estimate dollar losses for each county in the state, as well as for the state as a whole. Total 
incidence frequencies for traffic crash outcomes were generated based on the number of occupants killed or 
injured (KABC), as well as the number of vehicles involved in crashes in which no occupants were injured 
(property-damage-only). These frequencies were multiplied by appropriate cost figures to generate costs for each 
crash outcome category and then summed to generate the monetary and total costs for traffic crashes. The same 
procedure was followed independently for the various subcategories of interest (i.e., alcohol-involved crashes, 
crash-involved unrestrained occupants of passenger vehicles, teen-driver-involved crashes, motorcycle crashes 
and medium/large truck crashes). Frequencies for each index crime were multiplied by appropriate cost figures to 
generate costs for each index crime category and then summed to generate the monetary and total costs for 
index crimes. 
 
Costs for unrestrained occupants in passenger vehicles were estimated only for injury crashes and do not include 
4 
property-damage-only crashes. Comparable costs were also estimated for crash-involved restrained occupants in 
passenger vehicles. Unrestrained occupants were identified as those not using a lap and shoulder belt or coded 
as not in a child restraint device. The analyses for unrestrained occupants of passenger vehicles necessarily 
omitted motorcycles and other non-passenger vehicles. Costs for teen-driver-involved crashes were based on 
those crashes in which at least one driver was age 13-19. Because the number and severity of injuries to 
motorcycle riders are very different from occupants of other vehicles involved in motorcycle crashes, costs to 
motorcyclists and to others involved in motorcycle crashes are estimated separately, then added together to 
obtain the total cost of motorcycle crashes. For all analyses, cases with missing data on type of injury were 











Table 1 presents cost estimates per police-reported index crime by crime category in Michigan in 2015. Table 2 
presents overall cost estimates per police-reported crash victim by injury severity in Michigan in 2015. All costs in 
these tables are in 2015 dollars. The components of the monetary costs (i.e., medical care, future earnings, public 
services, adjudication and sanctioning, and property damage and loss) are summed and make up the monetary 
costs subtotal in the table. This subtotal is then added to the quality-of-life costs to provide the total or 
comprehensive costs. Table 3 presents cost estimates per police-reported, alcohol-involved crash victim in 
Michigan in 2015. Table 4 presents cost estimates per police-reported, injury crash-involved unrestrained 
occupants of passenger vehicles in Michigan in 2015. Costs estimates per police-reported motorcycle crash 
victim in Michigan in 2015 are presented in Table 5 for motorcyclists and in Table 6 for non-motorcyclists. Table 7 
presents cost estimates per police-reported, medium and large truck crash victim in Michigan in 2015. Within 
each crash or crime category, total comprehensive costs may not exactly add to the sum of monetary and quality-
of-life costs due to rounding. 
 




Medical Care 27,738 8,982 1,548 1,534 0 0 0
Future Earnings 918,569 5,605 1,094 1,581 26 33 99
Public Services 2,846 788 334 404 441 449 269
Adjudication & Sanctioning 394,370 24,625 11,840 5,643 2,037 776 1,774
Property Damage & Loss 175 157 70 1,141 934 2,558 6,409
Subtotal (Monetary Cost) 1,343,697 40,157 14,886 10,303 3,438 3,816 8,551
Quality of Life 5,945,111 360,585 16,545 23,876 651 643 585
Total
 (Comprehensive Cost)
Table 1. Costs per Police-Reported Crime in Michigan (2015 dollars)




Medical Care 11,931 26,332 6,296 5,739 260
Future Earnings 1,203,734 40,208 11,624 8,653 298
Public Services 900 174 77 58 22
Adjudication & Sanctioning 106,256 8,538 1,681 1,123 18
Property Damage & Loss 23,153 6,390 3,907 3,832 2,700
Subtotal (Monetary Cost) 1,345,974 81,643 23,583 19,405 3,297
Quality of Life 7,529,418 405,747 111,360 47,796 1,050
Total
 (Comprehensive Cost)
Table 2. Costs per Police-Reported Crash Victim in Michigan (2015 dollars)
Fatal Serious Injury Minor Injury
Property 
Damage Only





Medical Care 11,931 54,730 13,820 10,565 307
Future Earnings 1,203,734 84,723 25,584 15,895 342
Public Services 900 389 174 110 29
Adjudication & Sanctioning 106,256 12,896 3,506 2,174 48
Property Damage & Loss 23,153 11,290 7,448 6,267 2,740
Subtotal (Monetary Cost) 1,345,974 164,027 50,532 35,010 3,466
Quality of Life 7,529,418 420,730 119,958 51,064 1,113
Total
 (Comprehensive Cost)
Table 3. Costs per Police-Reported Alcohol-Involved Crash Victim in Michigan (2015 dollars)
Fatal Serious Injury Minor Injury
Property 
Damage Only




11,931 58,486 14,545 8,034
1,203,734 81,899 17,473 21,836
900 174 77 58
106,256 13,258 3,526 2,015
23,153 6,390 3,907 3,832
1,345,974 160,207 39,528 35,774
7,529,418 405,747 111,360 47,796
Table 4. Costs per Police-Reported Unrestrained Injury-Crash Victim in Michigan (2015 dollars)















Medical Care 11,931 41,778 9,037 8,606 138
Future Earnings 1,209,483 61,228 15,240 14,175 219
Public Services 788 354 173 164 60
Adjudication & 
Sanctioning 106,257 9,502 2,671 2,496 186
Property Damage & Loss 12,951 9,856 7,839 7,567 2,337
Subtotal (Monetary Cost) 1,341,410 122,717 34,959 33,008 2,940
Quality of Life 7,474,513 388,170 83,850 78,966 1,046
Total
 (Comprehensive Cost)
Table 5. Costs per Police-Reported Motorcycle Crash Victim in Michigan (Motorcyclist, 2015 dollars)
Fatal Serious Injury Minor Injury Property Damage Only





Medical Care 11,931 26,332 6,296 5,739 0
Future Earnings 1,203,734 40,208 11,624 8,653 88
Public Services 900 174 77 58 21
Adjudication & 
Sanctioning 106,256 8,538 1,681 1,123 0
Property Damage & Loss 23,153 6,390 3,907 3,832 2,725
Subtotal (Monetary Cost) 1,345,974 81,643 23,583 19,405 2,834
Quality of Life 7,529,418 405,747 111,360 47,796 0
Total
 (Comprehensive Cost)
8,875,391 487,390 134,943 67,200 2,834
Table 6. Costs per Police-Reported Motorcycle Crash Victim in Michigan (Non-motorcyclist, 2015 dollars)




Medical Care 11,931 41,747 17,805 8,165 374
Future Earnings 1,203,734 119,234 51,044 21,788 2,730
Public Services 900 322 176 193 47
Adjudication & Sanctioning 106,256 16,116 6,892 2,999 311
Property Damage & Loss 31,697 12,555 9,320 6,709 3,399
Subtotal (Monetary Cost) 1,354,518 189,974 85,237 39,854 6,861
Quality of Life 7,529,418 502,653 189,794 89,650 2,209
Total
 (Comprehensive Cost)
Table 7. Costs per Police-Reported Medium/Large Truck-Involved Crash Victim in Michigan (2015 dollars)
Fatal Serious Injury Minor Injury
Property 
Damage Only
8,883,936 692,627 275,031 129,504 9,070
 
 
Estimates of incidence and costs for each crime and estimates of incidence and cost by crash outcome for each 
crash category (i.e., overall crashes, alcohol-involved crashes, crash-involved unrestrained occupants of 
passenger vehicles, teen-driver-involved crashes, motorcycle crashes and medium/large truck crashes) for the 
state of Michigan as a whole are contained in the statewide tables and figures. Also presented are tables of cost 
estimates for index crimes and traffic crashes broken out by specific cost categories.  
 
As shown in the State for Michigan summaries (pages 9-14), in 2015, index crimes in Michigan resulted in $2.0 
billion in monetary costs and $8.0 billion in total (monetary and nonmonetary quality-of-life) costs. In contrast, the 
costs of traffic crashes in Michigan were estimated to be $4.6 billion in monetary costs and $19.3 billion in total 
costs. Of these costs, alcohol-involved crashes accounted for $793 million in monetary costs and $3.9 billion in 
total costs. Injury-crash involved unrestrained occupants accounted for $506 million in monetary costs and $2.6 
billion in total costs. Crashes involving teen drivers accounted for $748 million in monetary costs and $3.2 billion 
in total costs. For the first time, this study also looked at the total societal costs of motorcycle crashes and the 
societal costs of crashes involving medium and large trucks. Motorcycle crashes accounted for $330 million in 
monetary costs and $1.8 billion in total costs. Crashes involving medium and large trucks accounted for $365 
million in monetary costs and $1.3 billion in total costs. In terms of proportion of societal costs of traffic crashes, 
8 
alcohol-involved crashes accounted for 20%, unrestrained occupants of passenger vehicles for 13%, teen-driver-
crashes for 16%, motorcycle crashes for 9%, and medium/large trucks for 7%. 
 
As noted earlier, the quality-of-life costs used in the present study are not directly comparable with the quality-of-
life costs used in previous studies. Thus, a comparison of total costs that include the quality-of-life costs between 
the study conducted in 2009 and the current study is not meaningful. However, the monetary costs can be 
compared. The monetary costs of index crimes increased from $1.9 billion to $2.0 billion over that time period, 
whereas the monetary costs of traffic crashes decreased slightly from $4.8 billion to $4.6 billion. The monetary 
costs of alcohol-involved crashes and unrestrained passenger car victims did not change, remaining at $0.8 billion 
and $0.5 billion, respectively. The monetary costs of teen-driver-involved crashes decreased from $1 billion in 
2009 to $0.8 billion in 2015, and the monetary costs of crash-involved motorcyclists decreased slightly from $0.4 
to $0.3 billion.  
 
County-level cost estimates are presented immediately following the statewide estimates. For each crash 
category, estimates of traffic crash and index crime incidence and cost estimates by crash outcome and crime 
category for all Michigan counties are contained in county-specific tables and figures. Also presented are tables of 
cost estimates for traffic crashes and index crimes by specific cost categories. Cost estimates are not broken out 
by county for injury crash-involved unrestrained occupants because the county level numbers of incidents for this 
subgroup are generally too small to be meaningful. Note that “traffic crash casualties” include all levels of injury 
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The costs of crime and motor-vehicle crashes were computed in a compatible manner. The cost 
categories included are: 
 
x Medical Care includes payments for hospital, physician, and mental health care, as well as 
rehabilitation, prescriptions, allied health services, medical devices, coroner costs, premature 
funeral expenses, insurance claims processing, and emergency medical transport. Also included 
in this category are victim legal expenses incurred in recovering medical costs from at-fault 
drivers and their insurers. 
 
x Future Earnings include wages, fringe benefits, and housework lost by injury victims.  We 
include insurance claims processing costs (for example, life insurance claims for fatalities and 
Workers' Compensation claims for people victimized while working) and legal expenses incurred 
in recovering productivity losses from at-fault drivers and their insurers. 
 
x Public Services include initial police response and follow-up investigation, fire service response 
to highway crashes, and victim services. 
 
x Property Damage and Loss is the value of property damage and of property taken and not 
recovered, plus property insurance claims administration costs that arise in compensating victims' 
property losses. 
 
x Quality of Life places a dollar value on the pain, suffering, functioning, and other intangible 
losses resulting from injury and fear. For crime, these values come from jury awards for pain, 
suffering, and lost quality of life due to physical injuries and fear. For murders and highway 
crashes, this value is computed from the amount people routinely spend (in dollars or time) to 
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reduce their risk of death and injury. Quality of life loss is computed net of lost future earnings to 
prevent double-counting. 
 
x Adjudication and Sanctioning captures the costs incurred in the criminal justice and legal 
liability systems. This includes both defense and plaintiff/prosecution legal fees, court costs, and 
costs of incarceration, probation, and other sanctioning. 
 
Our costs are tied to specific crimes or crashes. They exclude prevention measures such as a burglar 
alarm or a canister of pepper spray purchased after a break-in, a crime-induced change in job or housing, 
or a post-crash upgrade to a safer car equipped with a crash warning system. 
 
Inflating Costs to 2015 Dollars and Adapting Them to Michigan: 
 
We built our cost estimates from published national estimates. We inflated the national cost estimates to 
2015 dollars using the Consumer Price Index -- All Items and Medical, as well as the Employment Cost 
Index for Total Compensation, All Workers (Council of Economic Advisors, 2017). We then adjusted the 
estimates to Michigan dollars using (1) The Council for Community and Economic Research’s (2014) 
medical and all-item cost of living price indexes relative to the U.S. and (2) U.S. Census Bureau data on 
per capita income by state. 
 
The remainder of this section details the sources for unit costs we adopted and our supplemental cost 
calculations. 
 
Motor Vehicle Crash Costs: 
 
For the most part, our costs per crash-involved person in police-reported crashes came from Blincoe et al. 
(2015) and Zaloshnja et al. (2007). The costs represent the present value, computed at a 3% discount 
rate, of all costs that result from a crash over the victim’s expected life span.  
 
All crash costs in our study are given by severity measured using the police reported KABCO severity 
scale (National Safety Council, 1990). This scale classifies crash victims as K-killed, A-disabling injury, B-
evident injury, C-possible injury, or O-property-damage-only (i.e., no apparent injury). The codes are 
selected by police officers without medical training, typically without benefit of a hands-on examination. 
Some victims are transported from the scene before the police officer who completes the crash report 
even arrives. Thus, police reporting does not accurately describe injuries medically. Moreover, KABCO 
ratings are coarse and inconsistently coded between states and localities and over time (O’Day, 1993). 
Viner and Conley (1994) found one cause of this variability was differing state definitions of A-injury. Miller 
433 
et al. (1987) found police-reported injury counts by KABCO severity systematically varied between states 
because of differing state crash reporting thresholds (the rules governing which crashes should be 
reported to the police) and that state reporting thresholds often changed over time. GES verifies that all 
crash deaths are coded as K and all crash victims coded as K died. 
 
We adopted injury costs from Blincoe et al. (2015) and Zaloshnja et al. (2007). Blincoe et al. (2015) 
provides costs by the maximum AIS (MAIS, Association for the Advancement of Automotive Medicine, 
1990) among the person’s injuries and for some crash geometries, by police-reported severity. Where 
desired unit costs by police-reported severity and crash type were not available in the NHTSA report or 
supporting documents, we calculated them using the published crash-type-specific costs by MAIS and a 
matrix showing the percentage mix of injuries by MAIS in each police-reported injury category. Zaloshnja 
et al. (2007) provides costs of injuries in heavy truck crashes by police-reported severity.  
 
The quality of life costs reported in Blincoe et al. (2015) for people who police coded as O (uninjured) are 
for people involved in injury crashes. We used a combination of estimates from our prior study of crash 
costs in Michigan and data from our simulated incidence file to adjust the quality of life costs for O injury 
to values for all police-reported crashes. Because of changes in value guidance from the Office of the 
Secretary of Transportation, Blincoe et al. (2015) used a much higher value for a year or lifetime of quality 
of life than our prior estimates of crash costs in Michigan or the crash costs that underpinned them 





We adopted most unit costs for crime from McCollister et al. (2010) and supporting spreadsheets. 
McCollister aggregated estimates for selected cost categories it adopted from Miller (1996), which we 
tapped for a breakdown. McCollister et al. (2010) were unable to estimate costs for assaults so we 
adopted estimated assault costs from Miller et al. (2006). Because McCollister et al. included preventive 
police patrol in its police costs and used the same police cost for all reported crimes, we substituted Miller 
et al.’s (1996) estimates by crime. Except for quality of life costs, we adopted sexual assault costs from 
Yang et al. (2014). For all crimes, we used quality of life loss estimates from Miller et al. (2017). We 
adjusted the estimates to match the value per year of quality of life in the crash costs, adjusted downward 
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Uniform Crime Reporting Program and Index Crimes  
 
The Uniform Crime Reporting (UCR) program, established in 1930 in response to a need for reliable 
national crime statistics, has served as an important source for crime information in the United States 
(U.S.). Approximately 18,000 law enforcement agencies from cities, counties, states, tribes, universities, 
and federal entities voluntarily provide data to this program. Crime statistics compiled from these data are 
annually published by The Federal Bureau of Investigation (U.S. Department of Justice, 2016).   
Offense classifications in the Summary Reporting System, Part 1 of the UCR Program are collectively 
known as index crimes, because they are considered quite serious, tend to be reported more reliably than 
other crimes, and are reported directly to the police, thus providing a meaningful overview of crime.  
Originally, these Part 1 offense classifications, otherwise known as index crimes, included murder, 
forcible rape, robbery, aggravated assault, burglary, larceny-theft, and motor vehicle theft.  Arson was 
added as the eighth Part 1 offense category in 1979. In 2013, the term “forcible” was removed from the 
offense title of “forcible rape”, and the definition was changed. The revised UCR definition of rape is: 
 Penetration, no matter how slight, of the vagina or anus with any body part or object, or oral penetration 
by a sex organ of another person, without the consent of the victim (U.S. Department of Justice, 2016).   
 
The following table shows the offenses in the Michigan Incident Crime Report that are included in each of 




Index Crime  Offenses in Michigan Incident Crime Report 
 
Murder Murder/Non-Negligent Manslaughter 
 
Rape Sexual Penetration-Penis/Vagina CSC 1st degree 
Sexual Penetration-Penis/Vagina CSC 3st degree 
Sexual Penetration-Oral/Anal CSC 1st degree 
Sexual Penetration-Oral/Anal CSC 3st degree 
Sexual Penetration- Object CSC 1st degree 
Sexual Penetration-Object CSC 3st degree 
Robbery Robbery 
 
Aggravated Assault Aggravated/Felonious Assault 
 
Burglary Burglary-Forced Entry 
Burglary-Entry Without Force (Intent) 
Larceny Larceny-Pocket Picking 
Larceny-Purse Snatching 
Larceny – Theft from Building 
Larceny-Theft from Coin Operated Machine/Device 
Larceny – Theft from Motor Vehicle 
Larceny – Other 
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